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Effects of Wet Oxidation on the Nitride with and without Annealing
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Abstract A nitride layer was deposited on the thermal oxide layer by LPCVD process. ONO(oxide -ni-
tride- oxide) capacitors with various thickness of component layver were fabricated by wet reoxidation of
the nitride with and without annealing treatment and thewr properties were investigated. As a result of
observation on the refrative index and etching behavior of the ONO films, the nitride layver of 40 A thick-
ness was not so dense that the bottom oxide grew during the reoxidation process and the capability of
securing the capacitance decreased. The conduction current in the ONO multi-laver dieletric Hlm was re-
duced as the bottom(or top) oxide layer hecame thicker. However, in the case of oxide with thickness
more than 50 A, it merely plays a factor of reduction in capacitance, and the effect of barrier for hole in-
jection was not so much increased. Annealing of the nitride layver before reoxidation did not show a
great effects on the refractive index and capacitance of the film, however, the annealing process in-

creased the breakdown voltage by 2 -3V,

s 4] deliige] §-4rak " ERAbEuH(NO) o]
1. M = L - ,

alq-x] oy ket 0]9}»7&{- NO(nitride oxide)®

DRAM®] ara) =) spel] wup =hg- 4l w2 o S i B I N e B e B L
Zhow b FA grkel A AlE qheas o] Fw] frarire] ubub R ghaks) Holrt
Zlel A 7} 5121.0_04, ole] &7 wqlow = A% vk #habab(diffusion barrier) 2]
7] Ale)sh arspube] Al E el )k ) ofgbrve guf srefel NO whe ] dsheko]
A Al B} a];;_&mq sF A b o] ubv veal glake] m o] yropx] 2z L-rdel Eqb
shell olgk Al dir Fokel Aedu ) Alg)e] gk whsje] glo iy NOu Az} A8} 4] A
etk #go] oAl wduk. ubeba o)ir L e e N R
MAlst ] glsl el Absbrbael B ool Aspubell  #aAfst v el iz A& (pin
IEoAle] st Asbubg Aelr abshubel A Z 4] hole) 3 418 ZghHL & ®7HgE ONO(Oxide-
7 absbd kel {aAl R e absiute] v Nitride Oxide) 3 2] 4 edukg o 4 3} of

352 —



sheh.

ONO 9] delebe @471
ol il os St alghaAlA shEy-el abal
g ystan, ofel7b E1EhE 3y (Chemi

cal Vapor Deposition) o & A 3}ukg- =23}
F,odsbel ey slabsb A 4 g
Al A ONORRS- of
AR RS Bl R - B T I A R = K e
hydrogene] nitrogen #-°- silicon¥ <z o &
wekAgh ko sled Azvle] oib¥l &4
RO e [ s o e R R ) S
A AR bt oAb
dAstell ekl A eqtE e alc
ONOwle] 7} Z(bottom and op 0X1(€)7] 5,:—
Aol eigt alwl A, HE el wakel 2%
el dla el ) 4 g s,

wpebl, 2 alyel 13z o 4bshubslel LPCVD
(Low Pressure Chemical Vapor Deposition ) 4]
2 ogqt Wabulg

o F RS s

-

R LR
shol Mol waeh

Hels sho] wgeddel @ whe] Fo ws

& A-Ee] Az g3t Ellipsometry 54 &
%sH sthfpoteh wmek g 4E g w4

S 2}k 7] gls) AESS- o] £38)gla, capact

Table 1. Samples for in the experiments.
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Fig. 1. Schematic cross section of the MONOSM

sample.

wA AAsEE Al 2je) qbEelal ONO
el YAer FAFe W E wasty] sle)
Ellipsometer(Rudolph Research Ellipsometer
mode Auto EL.11)2] 6328 A }#8- o] 8-35}a]
chooolul grshal Asiurel slxe) fsh 4
Tl Al Ak AIZE wsbel whE F AR

o ESHE 4, sHE wsb s Asuie

crelan Ay Absbebibel - ”ﬂ yha} 7]
218 1 HF:49 H.O etching solution$- A}& 4]
7} &5 2R top oxided A A AgE Fo
Azh AFe) FARE 2ol £ 4] top oxide ¥
e ARty wik 7k ube] A7} % g oo}

Abgput ghAb 4eAl- Hp
4284A precision LCR Meteris Ap-g3}o] 1
MHz C-Velo g 23 Lek(Cy.y) 3ro
ZHE Abs}uete] HHE2 3.95 dho] AlAbs)
ofch. l7b Astel e el o 1
MHzs} 1 KHz9] 345 01%3}04 A8
o AE A EAe Hp 41408 pA meter/DC
Voltage Sources o] 4-8lo] Z2&}lodc). o|u
el ARSA A A obn]
S8 alzbehe Msbel gk F4 g wpie] 2

,gj
Yo shach B a b e SN |

1

phfemeel) wLSE A} o gbataz) A
$7hE Meoli: Alste R Helshelon] Falu

13

dste] 3.5 Vel me) A

(3) ONO mpupe] 3}3k 34

Azpub o A A AksE el wE silicon,
nitrogen % oxygen 50| whuhiy n Row
Slatol RalhEs Shelshal 40
(A AlEEE ke

A5}

W48} 7]
Sy e
AES(Auger Electron Spectroscopy) &

vt

Fig. 23= Azlebg Axelgh Agisp oz
ShA) x> Aol el A A ARSE A 2R o)
Fogdae] WekE HodFal glrk 6328A 9
i} 28 AL8-3) ellipsometry & A o) 7.9 ok=x)
o Awlgk whe] F A& SN, wo] 2.00)1
Si0.7} 1469 ZF& vlelwiing A= E ag)
abol gli= Abeel 4] 50/100% 100/100 2]
o oF Al 9 Aspte) Fakgk F4E
ol 1.7-1.8% Holr}. refv} 50/403 100/40

1 9-1= 1.3-1.5¢] o ® o)z AbElub
off F8FAAv) okt e e olv|E
: bo- SA7F 40A Q1 50/
403} 100740 Alsd o] she- A ge) flale-
A spute) FA 7L grob A Al ode e @
of 37t AslAl el A viehbe gdke
oAzl ol egk Abgbell 4] 474 A abEba)
Aol gk AbFY- Abshube] 4L 50/1003}
100/100 Aol 43> o @ Ag L L}E}LH,, 2
sputel smlel ojg @ AE
AA el =Hdge z%r‘;}t}. 1;314
50/4();} 100/40 x)sfe] A= mshube]

o] =13

xé o g

[Hle] &

S ‘21%:—1%] ‘%lﬂﬂloil 9]3}01 [H]e] 2Fiba}od
w4 vF7ks bake out #bell 2]k 5w A 3],



1.50
3
4 ]
3 ]
= 1
=) ]
—
01'40_
> ]
5o ]
< ]
m ]
< 0] seees A 50/40
e eeeoo NA 50/40
. =ssss A 100/40
] seese NA 100/40
0 —
0 3 6 9 12
Oxidation time (min)
Ca)
1.80 seses A 50/100
w ] sesss NA 50/100
U ] e A 100/100
e 3 s NA 100/100
C
@1'70—
> ]
| ]
< ]
®
| <4
& ]
QL 1.80 H
=
1.60 T T T T T
[+] 20 40 60 a0 100 120

Oxidation Time (min)
(b)

Fig. 2. Charactenistics of refrative index of wet ox-
idized ONO samples as a function of wet oxidation
time.

(a) thin ntride samples.

(b) thick nitride samples.
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Fig. 4. Capacitances of the samples as a function
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(b) thick nitride samples.
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(a) belore oxidation

(b) after oxidation process at 800°C for 8 min.
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(a) thin nitride samples

(b) thick nitride samples.
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